W hile primary prevention is about treating risk factors to prevent cardiovascular disease, primordial prevention refers to avoiding the development of risk factors in the first place. Because atherosclerosis starts in youth and is related to dyslipidemia, to smoking, and to higher blood pressure, glucose levels, and body mass index, the implication is that primordial prevention must start early in life. 1 Additional support for early prevention arises from recent data on ideal cardiovascular health. Using similar definitions of ideal cardiovascular health, comprising 3 health factors and 4 health behaviors, both the Cardiovascular Risk in Young Finns Study and the Special Turku Coronary Risk Factor Intervention Project for Children (STRIP) showed that the number of ideal metrics is lower in late versus early adolescence. 2, 3 In crosssectional National Health and Nutrition Examination Survey (NHANES) data, this apparent pattern of declining prevalence of ideal cardiovascular health with age continues from adolescence through adulthood. 4, 5 
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When and how to intervene to maintain the ideal cardiovascular health factors with which almost all babies are born are vexing but critical questions. Over the past 2 decades, a literature has emerged suggesting that starting interventions very early-as early as infancy and perhaps before-may be an especially effective approach to prevent chronic disease over the life course. 6, 7 The first 1000 days from conception to preschool ages are a period of maximal developmental plasticity. Prevention interventions during this period may thus set individuals on the best possible trajectories of lifelong cardiovascular health, whereas later interventions, even those in later childhood or adolescence, may be stymied by inadequate physiological responses. This paradigm rests on the notion of critical or sensitive periods, during which modification of relevant exposures has lasting impact. Outside of this period, there is little or no impact. 8 Many animal experiments suggest that the critical period mechanism is at play in the origins of adult cardiometabolic outcomes. 9 However, some pathophysiologic process, perhaps including atherosclerosis, can arise from accumulation of damage over time from an increasing number or duration of risk factors, rather than from particular insults during a critical or sensitive period of early development. Such a process would imply that sustained interventions to reduce the onset or progression of pathology may be required. In the primordial prevention of cardiovascular disease, questions remain about the extent to which early interventions alone are adequate, whether they need to be continued or augmented later, or whether waiting to intervene is the best strategy.
STRIP comprises a prevention intervention begun in infancy that was continued and augmented throughout childhood into adolescence. In the early 1990s, its investigators randomly allocated >1000 infants to an individualized dietary intervention versus usual care, and they visited the participants for intervention or assessment at least biannually until the age of 20 years. The principal dietary goal was replacement of saturated fat with unsaturated fat, accompanied by promotion of intake of fruits, vegetables, and whole grains, reduction of salt intake, and reasonable portion sizes. Smoking prevention counseling started at age 8 years.
In this issue of Circulation, STRIP investigators report the effect of the intervention on the prevalence of the metabolic syndrome among 15-to 20-year-old participants. 10 Overall they observed a reduction in prevalence among control versus intervention participants from 10% to 13% to 6% to 7%. The results were robust to the definition of metabolic syndrome, and they were driven by reductions in high blood pressure in both sexes and high triglycerides among boys. There was less evidence for reductions in high glucose and high waist circumference, and no effect on low high-density lipoprotein cholesterol. Although statistical power was adequate, the internal validity of the findings may have been compromised by an ≈50% loss to follow-up since infancy, which was higher in the intervention than control group, although the authors point out that attrition was not related to behavioral or physiological measures. Blinding is not mentioned; nonetheless one would expect little bias because outcomes were laboratory measures except for waist circumference.
The results of this STRIP analysis complement their other published findings. 11 Two years ago they reported a beneficial effect of the intervention on ideal cardiovascular health, which was driven by better diet and decreased total cholesterol and blood pressure. 3 Although metabolic syndrome contains only some factors that overlap with ideal cardiovascular health, these 2 complementary combinations of factors anchor the harm and benefit ends of the cardiovascular risk spectrum. In other analyses with single outcomes, the intervention showed modest intervention effects on lowering adolescent blood pressure and insulin resistance, an increase in arterial flow-mediated dilation in boys mediated by changes in lipid levels, and a decrease in overweight among girls. 11 
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investigators have reassuringly reported that the intervention had no adverse effects on height, cognition, pubertal timing, or age at menarche, although there was also no effect on fitness level or arterial distensibility. 15 Although the investigators measured carotid intima-media thickness and left ventricular hypertrophy, it is not apparent that they have reported intervention effects on these outcomes. Given that 1 of the most robust findings from STRIP is blood pressure reduction, it is instructive to compare it with 2 other randomized trials with child or adolescent follow-up whose intervention periods were limited to infancy. In a study of sodium restriction for the first 6 months of life, systolic blood pressure was 2.1 mm Hg lower (90% confidence interval, −3.7 to −0.5) among intervention than control participants at 25 weeks of age, the end of the intervention period. 16 At age 15 years, the investigators were able to follow up 167 of the original 466 participants, at which time the longterm covariate-adjusted intervention effect on systolic blood pressure was −3.6 mm Hg (95% confidence interval, −6.6 to −0.5). 17 The other study, the Promotion of Breastfeeding Intervention Trial (PROBIT), is a cluster randomized trial of promoting breastfeeding duration and exclusivity among nursing mothers. At 11.5 years of age, the effect on systolic blood pressure was +1.0 mm Hg (−1.1 to 3.1). 18 These values compare with an average intervention effect of −1.0 mm Hg (95% confidence interval, −1.7 to −0.2) from age 7 months to 15 years in STRIP (Table) . 19 These 3 trials, 1 starting in infancy and continuing through adolescence, and 2 limited to infancy alone, provide evidence that repeated advice on healthful diet or sodium restriction during infancy may lower later blood pressure. Breastfeeding promotion, however, did not. They underpin recommendations to limit salt intake, substitute unsaturated for saturated fats, and promote more healthful foods starting in infancy and toddlerhood. 20 It is too much to ask of these studies alone, however, to solve the generic dilemmas about when to start, and how long to continue, early life prevention interventions, as well as to specify the most effective and sustainable approaches. We must continue to build the evidence base for primordial prevention on the totality of the evidence, which involves judiciously uniting findings from long-term observational cohorts that incorporate repeated measures, experiments among animals with shorter life spans than humans, and human intervention studies that rely on surrogate end points, such as blood pressure, that are causally related to later cardiovascular outcomes.
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